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Summary
Introduction: Kyphoplasty and percutaneous vertebroplasty are two effective procedures for
osteoporotic vertebral compression fractures, but there have been few publications on their use
in non-osteoporotic forms. B-Twin® vertebral body reconstruction is a new minimally invasive
vertebral body reconstruction technique developed for non-osteoporotic vertebral compression
fractures of the thoracolumbar junction and lumbar spine.
Objectives: The present study describes this novel technique and assessed efﬁcacy compared
to a conservative method.
Patients and methods: Inclusion criteria were: Magerl type A1.2 non-osteoporotic thoracolum-
bar or lumbar spinal compression fractures in patients aged over 18 years, free of neurologic
compromise. Patients were randomized to management by corset (group 1) or by the B-Twin®
spacer (group 2). Follow-up used a visual analog scale (VAS) to assess pain, the Oswestry Dis-
ability Index (ODI) and, on radiology, the vertebral (VK) and regional (RK) kyphosis angles and
anterior and medial height indices at baseline, 3 months and 12 months.
Results: Group 1 comprised 26 patients; group 2 comprised 24 patients, with 44 implants. In
group 1, mean VK was 10.7◦ (± 1.73◦) at baseline, 11.9◦ (± 1.56◦) at 3 months and 12.3◦ (± 1.6◦)
at 12 months. Mean RK was respectively 9.7◦ (± 0.97◦), 11.10◦ (± 1.07◦) and 11.8◦ (± 1.27).
Mean medial height (medial-to-posterior [MH/PH] height ratio was respectively 0.75 [± 0.05],
0.70 [± 0.06] and 0.65 [± 0.04]). Mean anterior height (anterior-to-posterior [AH/PH] height
ratio) was respectively 0.79 [± 0.06], 0.76 [± 0.05] and 0.73 [± 0.05]). Mean VAS score was
respectively 8.6 (± 0.52), 3.8 (± 0.82) and 2.3 (± 0.83). In group 2, mean VK was 13.8◦ (± 0.47◦)
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at baseline, 4.88◦ (± 0.65◦) at 3 months and 4.88◦ (± 0.65◦). Mean RK was respectively 9.82◦
(± 1.67◦), 4.47◦ (± 0.86◦) and 4.82◦ (± 0.98◦). Mean MH/PH ratio was respectively 0.69 (± 0.05),
0.86 (± 0.03) and 0.86 (± 0.03). Mean AH/PH ratio was respectively 0.73 (± 0.04), 0.90 (± 0.03)
and 0.90 (± 0.03). Mean VAS score was 8.88 (± 0.47) at baseline, 2 (± 1) at 1-day post-surgery,
1.71 (± 0.88) at 3 months and 1.12 (± 0.23) at 12 months. The increase in vertebral body height
in patients managed by B-Twin® was maintained at 6 and 12 months (P<0.0001). The study
showed better results with the vertebral spacer than on conservative treatment, with a 95%
reduction in bed-rest: 4—6 weeks in the conservative group vs. 2—3 days in the surgical group.
Conclusions: The vertebral body reconstruction technique provided anatomic vertebral body
reconstruction and quick return to household activity without resort to a corset. Deformity was
durably reduced. At 12-month follow-up, pain reduction and stasis were achieved. The risk of
injected cement leakage was slight.
Level of evidence: Level 2 prospective, randomized. Level 2.
© 2011 Elsevier Masson SAS. All rights reserved.
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In 1987, Galibert et al. described the technique of per-
cutaneous vertebroplasty using acrylic cement to prevent
vertebral collapse under invasive vertebral hemangioma [1].
Currently, vertebroplasty and kyphoplasty are the most fre-
quent treatments for osteoporotic vertebral compression
fractures, as they considerably reduce pain [2—4]. A risk of
acrylic cement (polymethylmethacrylate [PMMA]) leakage in
epidural or discal space has been reported, associated with
fractures of the posterior cortex and vertebral plates [5—7].
There are few reports of such techniques being applied in
non-osteoporotic traumatic fractures. Associated cemento-
plasty and short posterior instrumentation was investigated
to strengthen the anterior spine and prevent implant failure
and reduction loss [8].
Traumatic compression fractures lead to pain, immobi-
lization and impaired quality of life, sometimes with very
prolonged convalescence. Thus, healthy bone fractures, like
osteoporotic fractures, can usefully be treated by these min-
imally invasive techniques to restore a pain-free, stable and
balanced spine. There is a controversy as to the best means
of achieving these goals [9]. Surgical or non-surgical meth-
ods may be used.
The present study sought to assess the efﬁcacy of a new
vertebral body reconstruction technique in non-osteoporotic
vertebral compression fractures in a prospective random-
ized comparison to a conservative attitude.
Patients and methods
Procedure
The B-Twin® device (Disc-o-tech Ltd., Israel) was developed
by R.Gepstein in 2001 and reported on in 2003 as an
intervertebral spacer indicated in degenerative discopathy
[10]. It was also recommended in certain spinal fractures. It
comprises two parts: the expandable B-Twin® implant and
an expansible and movable ﬁtting ancillary. The former is
a titanium tube which, when shortened, opens to produces
spike-like radial ﬁns along the tube. If it is positioned
just under the vertebral plate, the spikes will raise the
P
i
i
s
i
g
lubchondral cortical bone, thus reconstructing the surface
estroyed by the compression fracture (Fig. 1).
The device has a trapezoid shape. It comes in various
izes and lengths. In all models, the anterior diameter is
lways 1.5mm greater than the posterior diameter. Opening
hus induces a preconﬁgured lordosis in the fractured verte-
ra. The shortening involved in opening the implant means
hat it is 4mm longer when closed than open. Final implant
iameter is determined by the initial length of the closed
mplant. The model is to be chosen according to the length
llowed by the individual vertebral body and this point needs
o be included in the operative plan. The appropriate size
s chosen based on the dimensions of the fractured vertebra
nd adjacent level on AP and lateral X-ray and CT or MRI
mages.
Implantation under image intensiﬁcation uses a uni- or
ilateral transpedicular percutaneous approach at vertebral
evels T10 to L5 [11]. Incision and entry point are similar to
hose in other vertebroplasty procedures. An 11G Jamshidi
ntroducer is inserted percutaneously in the pedicle, at 3
’clock for the right pedicle and at 9 o’clock for the left. As
t emerges forward from the pedicle, it is introduced into
he vertebral body for about 2mm, parallel to the inferior
late, staying a few millimeters below the superior plate.
he stylet is then withdrawn and a 1.2 to 1.4mm K-wire
s inserted via the introducer up to the anterior third of
he vertebra. A second introducer and a 6mm cannula are
hen inserted on the wire and introduced in the pedicle.
he introducer is then withdrawn and a 5.5mm cannulated
rill is inserted along the wire up to the anterior third of
he vertebra. Then introducer and guide-wire are withdrawn
nd the 5mm diameter B-Twin® spacer is introduced in the
ork space and optimally positioned within the vertebral
ody. Once in position, it is opened by turning its handle
ntil the ﬁnal conﬁguration is achieved. After expansion,
he implant is separated from the ancillary. Cement (Kyphx
MMA- Kyphon-Medtronic Elmdown Ltd, London, UK) is then
njected (about 1mL per implant). The opening procedure
nduces the intended conﬁguration in lordosis, reducing and
tabilizing the fracture, like an internal ﬁxator and creat-
ng a space into which the cement can be injected under
ood control, at very low pressure; this reduces the risk of
eakage and attendant neurological complications, either by
848 A. Piazzolla et al.
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(igure 1 The expandable system (A/B) comprises a titanium t
he ancillary is also used to open the device by axial compressi
irect compression or by an exothermic effect during poly-
erization of the methylmethacrylate (PMMA) [4,6,7]. One
r two implants may be used per level.
tudy population
etween March 2004 and March 2007, 50 patients (32 male,
8 female) presenting with Magerl type A1.2 thoracic or
umbar spinal fracture [12] were included in the study.
racture site was T12 (n = 12), L1 (n = 22), L2 (n = 11) or L3
n = 5). Mean post-trauma interval was 6 days (range, 4—18
ays). Exclusion criteria were: neurologic lesion, absence
f trauma, osteoporosis on DEXA absorptiometry, posterior
ertebral wall or pedicle rupture on CT and preexisting
athology liable to hinder surgery (previous vertebroplasty
1
I
i
r
igure 2 In this L1 fracture (A), two devices were implanted on
B) shows good fracture reduction.implanted in its closed position using a dedicated ancillary (C).
hich deforms the implant, producing radial ﬁns.
n the affected vertebra, bone tuberculosis, pregnancy,
urgery site infection, obesity, greater than 40◦ scoliosis and
etal allergy.
The study was approved by our center’s clinical research
thics committee. Patients all gave informed consent.
wo groups were randomized: group 1 received con-
ervative treatment by 4—6 weeks hyperextension cast;
roup 2 was treated using the B-Twin® intra-body expan-
ion spacer, with upright posture as of the day following
urgery, without corset. Group 1 comprised 26 patients:
8 male, eight female; aged 18 to 56 years (mean,
8 years). Group 2 comprised 24 patients: 14 male,
0 female; aged 19 to 60 years (mean, 42 years).
mplantation was bilateral in 20 patients and unilateral
n four. No patients refused to participate ahead of
andomization.
a transpedicular approach. Postoperative AP and lateral X-ray
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Table 1 Comparison between conservative and surgical treatment in A1.2 vertebral body reconstruction.
VK RK MH/PH AH/PH
Baseline (mean± 95% CI; SD)
Conservative treatment 10.70 ± 1.73(SD 2.79) 9.70 ± 0.97(SD 1.57) 0.75 ± 0.05(SD 0.09) 0.79 ± 0.05(SD 0.08)
Surgical treatment 13.82 ± 0.47(SD 4.14) 9.82 ± 1.67(SD 3.50) 0.69 ± 0.05(SD 0.10) 0.73 ± 0.04(SD 0.07)
3-month follow-up (mean± 95% CI; SD)
Conservative treatment 11.90 ± 1.56(SD 2.51) 11.10 ± 1.07(SD 1.73) 0.70 ± 0.06(SD 0.10) 0.76 ± 0.05(SD 0.08)
Surgical treatment 4.88 ± 0.65(SD 1.36) 4.47 ± 0.86(SD 1.81) 0.86 ± 0.03(SD 0.06) 0.90 ± 0.03(SD 0.06)
12-month follow-up (mean± 95% CI; SD)
Conservative treatment 12.30 ± 1.60(SD 2.58) 11.80 ± 1.27(SD 2.04) 0.65 ± 0.04(SD 0.06) 0.73 ± 0.05(SD 0.09)
Surgical treatment 4.88 ± 0.65(SD 1.36) 4.82 ± 0.98(SD 2.07) 0.86 ± 0.03(SD 0.06) 0.90 ± 0.03(SD 0.06)
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MVertebral (VK) and regional kyphosis (RK), medial-to-posterior (M
at baseline and 3- and 12-month follow-up.
All patients were assessed clinically and radiologically,
at baseline and at 3- and 12-month follow-up (Fig. 2).
Pain intensity was assessed on a visual analog scale (VAS)
from 0 (no pain) to 10 (unbearable pain). The Oswestry
Disability Index (ODI) [13] was also used for the 3- and
12-month clinical assessments. Magerl classiﬁcation [12]
on preoperative AP and lateral X-ray and CT of the frac-
tured vertebra was performed by a single examiner in
all cases. The AH/PH MH/PH indices (anterior-to-posterior
and medial-to-posterior vertebral body height, respectively)
were systematically measured from lateral views. Vertebral
(VK) and regional (RK) kyphosis were measured as the angle
subtended by the cranial and caudal plates of the fractured
and of the underlying vertebra, respectively [14—16].
Statistical analysis used SPSS 11.0 software (SPSS Inc.,
Chicago, IL) to compare the two groups by t-test with
respect to VK, RK, VAS and ODI with a conﬁdence interval of
95% (P < 0.05).
Results
No patients were lost to follow-up at 1 year. Table 1 shows
the radiological and Table 2 the clinical results. In group 2
(managed surgically), VAS scores were signiﬁcantly reduced
between 3 and 12 months (P < 0.05); pain reduction was
greater in group 2 than in group 1 (managed conserva-
tively). ODI scores showed signiﬁcantly greater improvement
in quality of life at 6 and 12 months in group 2 (P < 0.05).The increase in vertebral body height induced by B-
Twin® was maintained at 6 and at 12 months (P < 0.0001).
At 12-month follow-up, no implant migration, device rup-
ture, infection or further bone fracture at the same or an
n
s
r
[
Figure 3 Cement leakage behind the vertebral body on postopera) and anterior-to-posterior (AH/PH) vertebral wall height ratios,
djacent level was observed. There were no neurological or
adicular lesions. There was one case of cement leakage by
nterior peridural venous drainage, probably by ﬂuid phase
njection; the patient was clinically asymptomatic (Fig. 3).
iscussion
nter- and intra-observer measurement reproductibility on
ateral X-ray and CT is variable. Regional and vertebral
yphosis are the most reliable parameters [14—16]. Inter-
reting ﬁndings for anterior and medial height indices is less
ure.
Clinical results (pain, quality of life) and maintenance
f local sagittal stability (VK and RK) in the present series
ere better using B-Twin® vertebral reconstruction tech-
ique (group 2) than with conservative treatment (group 1).
n group 2, reduction of the fractured vertebra was last-
ng. In group 1, 15 patients had VAS scores greater than 4 at
2-month follow-up, while group 2 VAS scores were system-
tically less than 3 in the postoperative phase and less than
.5 at 12 months.
In group 2, mean VK correction was 9.5◦, remaining sta-
le at end of follow-up. Mean RK correction was about 5.4◦,
lso remaining stable at end of follow-up. Anterior vertebral
ody compression was corrected by about 83.3% postopera-
ively, with the same correction value found at 12 months.
There is no consensus as to optimal management in
agerl type A vertebral fractures, especially where no
eurological defect is associated. Both surgical and con-
ervative methods may be used [17—19]. Many authors
ecommend conservative treatment by cast in hyperlordosis
9,17,20—23] with 4- to 6-week convalescence following.
tive CT, without clinical symptoms affecting the patient.
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Table 2 Comparison between conservative and surgical treatment in A1.2 vertebral body reconstruction.
3-month follow-up mean± 95% CI; SD) 12-month follow-up mean± 95% CI; SD)
VAS ODI VAS ODI
Conservative treatment 3.80 ± 0.82(SD 1.32) 12.50 ± 0.79(SD 1.27) 2.30 ± 0.83(SD 1.34) 10.90 ± 0.62(SD 0.69)
Surgical treatment 1.71 ± 0.28(SD 0.59) 9.1 ± 3.8(SD 4.9) 1.12 ± 0.23(SD 0.49) 8.5 ± 2.77(SD 3.90)
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s
t
s
l
i
i
b
a
c
o
m
c
b
t
t
o
s
n
m
s
d
e
r
o
l
a
v
t
s
T
d
o
i
i
r
a
a
t
f
f
o
m
u
(
c
r
a
t
i
w
n
C
I
p
o
1
s
w
T
v
i
t
D
T
c
RVisual analog scale (VAS) score and Oswestry Disability Index (ODI
Bohler and Gui [22,23]. Others perform early surgical
tabilization [11,18,19,24].
The principle of closed reduction on frame by axial trac-
ion and lordosis maintained by corset for 4 to 6 weeks
till remains valid [20,21,23], although application may be
imited by poor tolerance in certain patients [20,21]. The
ndication for vertebroplasty initially put forward by its
nventors was to prevent collapse of a vertebra invaded
y C2 hemangioma [1]. Vertebroplasty and kyphoplasty are
t present the most frequent means of treating vertebral
ompression fractures [2—4].
Some authors recommended managing such thoracic
r lumbar fractures by kyphoplasty with osteoconduction
aterial such as calcium phosphate (CPC). This type of
ementoplasty was compared to conservative management
y corset. Maestretti [25] and Huang [26] showed its advan-
ages, with immediate return to everyday activity, without
he inconvenience caused by a cast. It has a good effect
n pain. Associated surgical risk is minimal. These results
uggest that it could be the attitude of choice in patients
eeding to recover activity levels quickly, showing good
aintenance of spinal stability. The B-Twin® expansion
ystem, unlike kyphoplasty, provides a controlled and pre-
eﬁned increase in vertebral body height by directional
xpansion. The opening procedure, inducing greater ante-
ior than posterior height, enables the lordosis conﬁguration
f the vertebral body to be reproduced. The metal ﬁns stabi-
ize the fracture. The device avoids space closure, creating
predeﬁned space into which cement can be injected at
ery low pressure. This reduces the risk of leakage, of which
here was only 1 case in the present series. We use a very
mall amount of acrylic cement (about 1mL per implant).
he reduction is maintained mechanically by the titanium
evice rather than by the amount of cement, which serves
nly to prevent reduction loss by the titanium device migrat-
ng and sinking into the cancellous bone [27]. Technically, it
s possible to implant one or two devices per level. Our expe-
ience used unilateral access in cases of recent (< 10 days)
symmetric compression [11]. The technical requirements
re many. The device must be correctly oriented, parallel to
he inferior and very close to the superior vertebral plate.
As is true of vertebroplasty and kyphoplasty, not all A1
ractures can be managed by the B-Twin® technique. The
racture must be restricted to the anterior and medial parts
f the vertebral body. The longitudinal posterior ligament
ust be intact. And a transpedicular approach cannot be
sed if the pedicle’s interior diameter is less than 6mm
corresponding to the introduction cannula diameter).
The option of managing A1 and A2 fractures surgi-
ally by ligamentotaxis using a percutaneous system was
ecently described [24]. In comparison, B-Twin® has the-and 12-month follow-up.
dvantage that fragments are reduced directly. Central ver-
ebral height is restored, without reintervention to remove
nstrumentation.
No further fractures in an adjacent or in the same level
as observed at 12-month follow-up, as the fractures were
on-osteoporotic [28].
onclusions
n the present preliminary study, the B-Twin® system
roved clinically and radiologically effective in treating non-
steoporotic A1.2 thoracic and lumbar spinal fractures at
2-month follow-up. The geometry and directional expan-
ion of the implant maintain reduction and create a space
hich prevents reduction loss and limits cement leakage.
he fractured vertebra deformity is lastingly reduced. This
ertebral reconstruction device can be considered as a ﬁrst-
ntention option in young patients requiring spinal stability
o be restored for a rapid return to everyday activity.
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